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THE terms "coronary occlusion," "coronary thrombosis," and "cardiac infarction"
are often indiscriminately employed as if these expressions were terms synonymous.
This is in fact not the case, and differences are well marked between them. Cardiac
infarction is the result of the coronary occlusion, and represents the pathological
change which has occurred in the myocardium as a result of the arterial block, and
may take some hours or even days to develop. It may also be completely absent
if the patient should die, after the acute occlusion, before time is allowed for these
changes in the muscle to take place.
Coronary thrombosis is often used to denote coronary occlusion, although it is
only a special type of it. It presupposes a knowledge of the cause of the occlusion,
which from clinical examination it is impossible to have, and which may even be
refuted by future pathofogical examination. Thus, although coronary thrombosis
is the commonest cause of the final occlusion, it is by no means the only cause.
It is therefore safer to employ the non-specific term, coronary occlusion, for the
clinical concept.
The clinical importance of coronary occlusion cannot be overstressed. It is a
condition which causes death and much disability in middle age and late adult life,
and, as it usually afflicts those of a dynamic, forceful personality, its economic
importance is great. It also is a disease of great personal importance to medical
men, for it ranks highest as a cause of death in medical men in America and
possibly also in this country. There is an opinion also, abroad, that the incidence
of the disease is increasing. Although statistical evidence fails to confirm this,
it suggests that this increase is more apparent than real, and is due to better
diagnosis, the more full investigation of cases of acute thoracic pain, and the
recognition of minor coronary episodes and their differentiation from so-called
"acute indigestion."
The facts which have been utilised are derived from a personal survey of the case
records of 121 cases of coronary occlusion admitted to the Royal Victoria Hospital
over a twelve-year period, and all factors were critically analysed. No attempt to
discuss oetiology or prognosis will be attempted, but only a presentation made of
some aspects of the clinical picture.
Apart from the rare accident of coronary embolism, coronary occlusion seldom
occurs except in a heart with diseased coronary vessels, and the predisposing
disease of greatest importance is coronary atherosclerosis. Coronary occlusion,
therefore, is a condition superimposed on coronary atherosclero'sis, and can be
considered under two, or at most, three stages in its clinical development
1. The stage of coronary atherosclerosis.
2. The pre-occlusive state.
3. The acute coronary occlusion.
941. THE STAGE OF CORONARY ATHEROSCLEROSIS.
This diseased condition of the coronary arteries may not manifest itself in any
clinical symptoms whatsoever, and in this series of cases of coronary occlusion
some thirty-seven per cent. gave no previous history indicating either general
disease or cardiac disorder. All clinicians are familiar with coronary occlusion
occurring unheralded. This symptomless period can be present for quite a long
time, and clinical examination of the patient during this period will fail to reveal
any abnormality, despite the condition of his coronary vessels. Special investiga-
tions, X-ray, and electro-cardiography also do not assist in detecting any cardiac
abnormality. Such patients would be, and have been, passed as physically fit by
insurance doctors, only to be struck down shortly afterwards by an acute coronary
occlusion.
A certain number of persons with coronary atherosclerosis do manifest the
presence of the underlying coronary disease by certain symptoms, and these
symptoms, in descending order of their occurrence, are:
In cases with symptoms.
Angina on effort - - - - 53 per cent.
Dyspncea on exertion - - - - 42
Previous occlusion - - - - 30
"Indigestion" - - - - 17
Cardiac asthma - - - - 9
TIhe commonest symptom, therefore, is angina on effort, which is found in over
one-half of th-ese patients which show symptoms and in one-third of all cases of
coronary occlusion. This finding is borne out by other workers, and although the
incidence varies somewhat, the finding in this group of cases falls about the general
mean. The duration of the angina varied, in some cases being present for a few
years prior to the terminal occlusion, while in others it was of more recent onset.
The nature in either case was similar.
The angina is produced by a relative coronary insufficiency, caused by a disturb-
ance between demand and supply of blood to the heart muscle. The pathological
basis for this symptom is to be found in the diseased condition of the coronary
arteries, which are unable, because of morphological vascular changes, to transmit
sufficient blood for the myocardium under the stress of increased muscular activity.
Effort or emotion or any stimulus which increases the work done by the
heart, increases in the myocardium the need for more oxygen to burn up waste
products, which can only be supplied by an increased blood-flow. Thus a state of
coronary insufficiency is set up, which is manifested as pain of a peculiar nature and
distribution. The presence of this pain, therefore, indicates that the coronary blood-
flow, although adequate under basal conditions, is not sufficient to meet the needs
of an actively-functioning myocardium.
Bourne and Scott (1938) state that "angina of effort should therefore be taken
to indicate coronary artery disease unless there is gross anaemia." This generalisa-
tion would need some qualification, because angina is a symptom which can be
produced by any method which reduces the coronary blood-flow, apart from actual
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aortic reflux, and aortic stenosis, as well as gross anemia.
Angina does not in all cases incriminate the coronary vessels, nor do
all cases of coronary atherosclerosis terminate in occlusion, and from a review of
cases with angina on effort, Bourne and Scott (1938) found that only twenty-nine
per cent. suffered at some time or another from a coronary occlusion.
The underlying pathology is not arterial spasm or in all cases arterial disease,
but a state of coronary insufficiency, dictatedl either by an increased demand or a
redluced supply of blood to an active myocardium.
Breathlessness on exertion is also a common early symptom in coronary
atherosclerosis, and it occurred in forty-two per cent. of those cases showing
symptoms. Its presence indicates some lowering of the myocardial reserve, pro-
duced mechanically or through some interference with the blood supply to the
heart muscle. It is recognised that the heart muscle depends entirely for its proper
function on an adequate blood supply, which is supplied via the coronary arteries.
Impairment of this blood supply will reduce the functional efficiency of
the myocardium. Thus it is evident that a well-functioning myocardium is
essentially dependent on an adequate coronary blood-flow. This flow can be
impaired in a number of ways; by disease of the coronary vessels, by low blood-
pressure, by poor cardiac output, and by peripheral vascular stasis with deficient
blood oxygenation. In nineteen per cent. of all the cases (thirty per cent. of those
with symptoms), there was history pointing to a previous coronary occlusion. This
shows that approximately one patient out of five is subject to more than one attack
of acute coronary artery closure. This fact, that multiple attacks of acute occlusion
do occur, is not very generally recognised, although it has been often described
and is now considered commonplace. It is this fact, that a patient who has had an
acute occlusion may be subject to a further attack at some future date and prove
fatal, which introduces a very uncertain element into any attempt at prognosis in
these cases. Numerous cases have been recorded of recovery from multiple
attacks, and a gloomy attitude as regards prognosis is no longer considered justi-
fiable, as considerable recovery of function is possible with adequate treatment.
Quite a number of the patients complained of a group of symptoms referable to
the gastro-intestinal tract, which have been placed under the non-committal term,
"indigestion." These gastro-intestinal disturbances, consisting of discomfort after
meals, were usually associated with flatulence, and the patients often voluntarily
stated in their histories that getting rid of the flatulence eased the discomfort felt
in the epigastrium and chest. It is suggested that these symptoms are produced in
a patient with coronary artery disease by the increased work demanded of the
myocardium by reflexes from the stomach during or following a meal. Many of
these are cases of attacks of true angina induced by the meal. Others, however, in
which the discomfort is relieved by erophagia, must have some mechanical cause
which either acts locally, regionally, or reflexly on the heart. It is doubtful if any
of these symptoms would be produced-apart from peptic ulceration or gastritis-
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the clinical picture of coronary atherosclerosis.
Cardiac asthma, or attacks of paroxysmal nocturnal dyspncea, is one of the less
common symptoms. All the cases in this group showing this symptom were hyper-
tensives, and this would suggest that this symptom is an indication of the presence
of the underlying hypertension rather than of the diseased coronary vessels. This
is, however, an erroneous impression. Coronary atherosclerosis itself, apart from
the raised blood-pressure, is capable of giving rise to a reduced nocturnal blood-flow
to the left ventricle and thus to transient left ventricular failure, which manifests
itself in pulmonary congestion, oedema of the lungs, and, clinically, by sudden
nocturnal attacks of breathlessness. It is the coronary artery disease which is the
important factor in the development of this condition. As an Eetiological factor in
the development of this coronary disease, hypertension holds pride of place.
Therefore, it is the coronary atherosclerosis which is the cause of the cardiac
asthma, and its presence in cases of essential hypertension would indicate a marked
degree of coronary artery disease.
The underlying disease, therefore, is coronary atherosclerosis, which has various
clinical manifestations or may remain clinically silent. The clinical manifestations
can be classified under the following heads:
1. Disturbances of cardiac mechanism.
Auricular fibrillation.
Heart block.
2. Angina pectoris.
3. Acute coronary occlusion.
4. Heart failure,
which may be first evidenced by shortness of breath on exertion,
or paroxysmal nocturnal dyspncea.
Progressive coronary artery disease usually proceeds to heart failure with
or without disturbances of rhythm. During its course, angina pectoris may
appear or an acute coronary occlusion occur. It would appear as yet impossible
to pick out those cases of coronary atherosclerosis which will eventually suffer from
a coronary occlusion, as their symptoms do not differ from the larger group of
cases which proceed to cardiac failure or disturbances of rhythm.
2. THE PRE-OCCLUSIVE STATE.
Coronary artery disease sets up a state of coronary insufficiency, so that angina
pectoris is manifested clinically. Thus, angina often precedes by some months the
acute coronary artery occlusion. The usual clinical picture of coronary occlusion is
that of the sudden onset of symptoms with intractable substernal pain, dyspncea,
shock, sweating, and a fall in blood-pressure. In a number of cases the
onset is ingravescent, and Parkinson and Bedford (1928), etc., have described the
occurrence prior to the development of an acute occlusion of premonitory, transitory
pain of a nature different from the previous angina. In a number of cases, Feil
(1937), Sampson and Eliaser (1937) have described preliminary pain which presents
characters different from the previous angina, from which they consider that a
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Ndiagnosis of impending acute coronary occlusion could be made. A patient
presenting such clinical features has been described as being in the pre-occlusive
state. Such a condition does not exist in all cases, most of which present the
typical acute onset.
According to Feil, this pain is substernal or epigastric in position, mild in degree,
and is not related to effort or emotion. The pain is constant and burning in character,
and is not relieved by nitrites. No objective changes can be detected on physical
examination, and the electro-cardiogram is normal. As yet no objective methods
are available to detect an impending occlusion.
It is suggested by these authors that efforts to improve the coronary artery flow
may avert the final thrombosis. They administer fluids, vasodilators, while
physical activity is moderately restricted and tobacco severely so.
This series has not been investigated clinically to ascertain if this pain of
impending occlusion occurred, but the onset was ingravescent in 15.3 per cent.,
and was preceded in these cases by a "heavy feeling in the chest" or some such
descriptive term, which tended to confirm the opinion that the pain differed from
the previous angina. If the onset is heralded in only fifteen per cent. of the cases,
prophylactic treatment devised to ward off the final occlusion would fail to reach
the majority of potential occlusives. Thus the pre-occlusive state, although it may
exist as a rather uncommon clinical manifestation, is of little real value from the
prophylactic therapeutic standpoint because of its rarity.
3. CORONARY OCCLUSION.
The symptoms and signs of coronary occlusion are too well known to require
repetition.
SYMPTOMS.
Pain.-The main symptom is the sudden onset of pain, which is variously
described as severe, gripping, crushing, constricting, or burning. The descriptive
ability of this group in conveying a word picture of the pain was not high. No
striking descriptions or theatrical similes such as are found in American literature
occurred, where such descriptions as "the Empire State Building pressing on my
chest," or "like a lassoo round my throat" are commonplace. However, although
the pain was in most cases severe in character, many patients described it as mild
in degree, and some considered the pain as merely another but more acute attack
of angina.
In 7.6 per cent. of the cases there was neither pain nor discomfort in the chest.
These patients complained of dyspncea, with or without collapse, dizziness, and
vomiting, or the attack occurred during the course of an acute infection, and
dyspnoea appeared when the patient became convalescent. The painless variety of
coronary occlusion has been recognised for some time, and was described by
Parkinson and Bedford in 1928. Since then, many papers giving the incidence and
trying to explain the pathogenesis have been written. The percentage incidence has
varied widely, and this has been due to many factors:
(1) The standard employed. Some include as painless, cases showing chest
discomfort, but without actual pain. Others exclude these cases.
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diseases or coma, and normally varies in individuals.
(3) Whether it is the first or subsequent attack of acute occlusion. Recent figures
give the incidence of painless occlusion as four per cent. among cases where the
occlusion was recent, whereas an incidence of twenty-two per cent. was given by
Kennedy (1937) for "old attacks" from wvhich the patient had recovered.
The situation of the pain was in most cases characteristically substernal, but the
pain did not occur invariably in this position. The epigastrium was the primary
seat of the pain in about thirteen per cent. of the cases, and in some other cases it
commenced in the shoulder, arms, or gums. From the aspect of differential
diagnosis, epigastric coronary occlusion pain presents great difficulties. Such
patients have been admitted as surgical emergencies with a diagnosis of acute
duodenal perforation because of the sudden onset of pain, shock, rigidity, and
tenderness of the abdomen. One of the patients in this series was actually operated
on for a duodenal perforation, and closed when none was found. He was subse-
quently found to have a large posterior cardiac infarct. The clinical differential
diagnosis is exceedingly difficult, and the electro-cardiograph cannot be relied upon
to exclude perforation so early after the acute occlusion.
The pain may remain localised to the substernal region, but radiation is frequent,
and this may occur to many sites, which are by no means invariably the left shoulder
or arm (14.3 per cent.). Radiation to both arms and over the whole chest was
common, while radiation to epigastrium, neck, and mouth occurred. The pain is
constant in nature, with a marked early severity and progressive improvement
with rest.
Dyspncea.-With the onset of the pain, breathlessness commonly occurs, and
in some cases the sudden onset of breathlessness heralds the acute occlusion and
may precede the onset of pain. In cases not complaining of any pain, the sudden
onset of breathlessness was the most constant clinical feature.
In this series, breathlessness occurred in sixty-eight per cent. of the cases, and
in many instances it was acute in nature and overshadowed all other symptoms.
Other symptoms of which the patient may complain, and which are of less
importance, are:-
Vomiting - - - - 24.4 per cent,
Feeling of constriction - - 21.0
Flatulence - - - - 9.2
Dizziness - - - - 7.6
The patient who has suffered a recent acute coronary occlusion is usually con-
siderably shocked by the pain, the sudden onset, and the fear, associated with
damage, real or suspected, which we all have when we consider our heart to be
affected. This is evidenced clinically by the pallor, sweating, and faintness with
which a temporary reduction of the blood-pressure is often associated. The more
permanent reduction of the blood-pressure in the post-coronary state does not
depend on such vasomotor phenomena, but is the result of the altered haemo-
dynamics induced by an area of myocardial weakening, and therefore a reduction
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production of occlusion in dogs, where the mortality increases greatly when the
coronary ligature is performed on an unanaesthetised animal. To determine the
presence of shock, it would be necessary to see the patient immediately after he
had sustained a recent occlusion, and as these patients were admitted to hospital
in many cases some hours, and often a few days, after the occlusion had taken
place, any investigation into the presence of shock and its accompaniments would
be of no value.
CLINICAL SIGNS.
The clinical signs associated with a recent occlusion usually include the following:
Signs of congestive heart failure-especially left heart failure-with pulmonary
congestion.
Fall in blood-pressure, with a decreased pulse-pressure.
Pyrexia.
Leucocytosis and increased blood sedimentation-rate.
Friction rub.
Faint heart-sounds and occasional gallop-rhythm.
Arrhythmia.
Electro-cardiographic changes.
CONGESTIVE HEART FAILURE.
The presence of congestive heart failure is quite a common clinical finding
following a recent acute coronary occlusion, but it may be of an extremely mild
degree and can be entirely absent. The commonest clinical finding is the presence
of some fine basal crepitations, which indicate left ventricular failure induced by
the myocardial injury. A gross degree of congestive heart failure, with evidence
of right as well as left ventricular failure, is not common. It occurred in noticeable
form in thirty-one per cent. of this group of cases. Clinically it is manifested by
the usual clinical signs of cyanosis, dyspncea, engorged cervical veins, enlarged
liver or cedema.
FALL IN BLOOD-PRESSURE.
A fall in blood-pressure is very hard to estimate unless the previous blood-
pressure is known, and this is very rarely the case. A reading of the blood-pressure
after a recent occlusion may indicate a low figure, a normal figure, or a raised
blood-pressure.
A low blood-pressure is not a very common finding and depends on the previous
blood-pressure and the degree of shock induced by the occlusion, which is always
greater if the occlusion is very sudden and if the patient is older. The blood-
pressure was abnormally low in five or sixt cases, and the lowest recorded is 80/60
on admission.
The presence of a normal blood-pressure reading is not a very uncomnmon finding,
and is due to either-
(a) The fact that the blood-pressure has not fallen appreciably,
(b) The fact that the blood-pressure has fallen to a normal level from a previously
raised one.
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the systolic, so that the pulse-pressure is low. However, this may not be invariable.
A raised blood-pressure after a coronary occlusion usually indicates a previous
state of hypertension, and this was found to be present in forty-two per cent. of
this series. In most of the instances in which the pre-occlusive blood-pressure was
known, the blood-pressure was reduced following the occlusion.
REDUCTION IN THE PULSE-PRESSURE.
A reduction in the pulse-pressure is a very common clinical finding, and if the
previous blood-pressure is not known, is of far more value in diagnosis. In
hypertensive cases, the pulse-pressure may be markedly reduced, and one case
showed a pulse-pressure of fourteen and a blood-pressure of 114/100.
PYREXIA.
Some cases show no pyrexia, especially if the degree of shock is severe and death
quickly intervenes. Some degree of pyrexia is common; it occurred in sixty-
three per cent. of the cases. The temperature chart has usually a very specific
form, with a subnormal temperature on admission, rising to fever height and
remaining intermittently high for five or six days, to fall back again to normal
by a process of lysis.
PULSE.
The pulse-rate follows on the whole the temperature, except that the rate is
rapid shortly after the onset, while the temperature may be subnormal. A pulse-rate
of over ninety on admission was present in sixty-three per cent. of the cases.
RHYTHIM.
Twelve per cent. of this series showed some abnormal rhythm of the heart on
admission, and in the majority of these cases this abnormality remained permanent.
The type of arrhythmia usually consisted of extrasystoles or auricular fibrillation.
FRICTION RUB.
The presence of a pericardial friction rub, when present, is of great diagnostic
value, but it is far from being a common clinical finding. In only five per cent. of
these cases is the presence of a pericardial friction rub mentioned either on admis-
sion or during the clinical course. It is stated that, as a general rule a friction rub
is only heard when the infarct is located on the anterior aspect of the heart, and
when the infarct is posterior no rub is audible. This rule would be true if the
pericardial involvement always consisted of a localised pericarditis, but this is not
so. A number of cases-about ten per cent.-show the presence of a generalised
pericarditis in association with an infaret situated anywhere in the myocardium.
With such a finding a pericardial rub can occur, although the infarct be posterior.
CLINICAL EXAMINATION OF THE HEART.
Clinical examination of the heart is somewhat disappointing in coronary occlusion.
Displacement of the apex beat depends on a previous hypertensive state, and the
nature of the cardiac impulse is related to the pulse-pressure and cardiac output.
The presence on auscultation of heart sounds of poor quality or weak intensity
is significant taken in conjunction with the history. Only about one-half of these
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are usually absent, although sometimes a soft systolic murmur appears at the apex.
Diastolic gallop-rhythm only rarely occurred.
CONCLUSIONS.
(1) The previous history of these cases is that of patients suffering from coronary
atherosclerosis. The history does not differ from the larger group of patients with
this disease who do not suffer from the accident of coronary occlusion.
(2) In fifteen per cent. of the cases, the onset was ingravescent and took some
days to develop. The symptoms felt during this period differed from the previous
angina, and could be called a pre-occlusive state.
(3) The clinical recognition of a pre-occlusive state is difficult, which renders
any attempt at prophylaxis almost impossible.
(4) The clinical history is apparently of more diagnostic value than the clinical
signs.
(5) In 7.6 per cent. of the cases, the acute occlusion was painless.
(6) Of the clinical signs the most important are
(a) Signs of left ventricular failure.
(b) Reduced pulse-pressure.
(c) Pyrexia.
(d) Tachycardia.
(e) Faint heart-sounds.
(7) A pericardial friction rub is a rare clinical finding, and was present in only
five per cent. of the cases.
THEOGARDENAL IN CARDIO-VASCULAR IRREGULARITY
AND ENDOCRINE DISTURBANCES
THEOGARDENAL, which combines the properties of Theobromine and Phenobarbital,
has been found valuable in the treatment of high blood-pressure. Its action is
similar to that of the nitrites, facilitating cardiac function by dilatation of the
coronary arteries, though Theogardenal, as opposed to the nitrites, is compara-
tively prolonged in its effect.
Disorders of the menopause with their accompanying endocrine disturbances offer
a further field for the use of Theogardenal.
Theobromine, of which five grains are contained in each tablet of Theogardenal,
resembles caffeine in its action, though its effect upon muscle, kidneys, and heart
is more pronounced. Phenobarbital, one half-grain of which is contained in each
tablet of Theogardenal, helps to reduce arterial hypertension by its action on
unstriated muscle.
A new pamphlet on Theogardenal has been produced by the makers of this drug,
Pharmaceutical Specialities (May & Baker) Ltd., Dagenham, from whom members
of the medical profession may obtain copies on request.
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